a b s t r a c t INTRODUCTION: Pubic osteomyelitis is a rare type of suppurative osteomyelitis. Early diagnosis of pubic osteomyelitis is difficult, and prolonged inflammation results in progressive bone degradation, severe pelvic pain and a wide-based gait. PRESENTATION OF CASE: We report the case of an 82-year-old woman who was admitted to a previous hospital with severe abdominal pain caused by a perforated colonic diverticulum with fecal peritonitis. She underwent an emergency operation and a postoperative wound infection occurred. Despite treatment of the infection, purulent exudate was discharged for three months and she gradually showed a gait disturbance.
Introduction
Osteomyelitis of the pubis is an uncommon entity. It accountsfor less than 1% of all cases of hematogenous osteomyelitis [1] . An early diagnosis of pubic osteomyelitis is difficult to obtain because the symptoms are nonspecific and do not present the typical septic arthritis of a joint. Delayed diagnosis and treatment leads to progressive bone degradation and induces severe complications, resulting in severe pelvic pain and a wide-based gait [2] . We report a case of pubic osteomyelitis induced by wound infection after surgery for perforated diverticulitis with fecal peritonitis, followed by a brief literature review.
This work has been reported in line with the SCARE criteria [3] Abbreviations: Hb, hemoglobin; Alb, albumin; WBC, white blood cell; CRP, Creactive protein; ESR, erythrocyte sedimentation rate; MSSA, methicillin sensitive Staphylococcus aureus; CT, computed tomography; MRI, magnetic resonance imaging.
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Presentation of case
An 82-year-old woman, with hypertension but her medical history was otherwise healthy, was admitted to the previous hospital with severe abdominal pain. She underwent an emergency laparotomy. Intraoperative findings showed that a diverticulum of rectosigmoid was perforated and feces was leaked into the peritoneal cavity. After the perforation was sutured closed, peritoneal lavage and ileostomy was performed.
Wound infection occurred one week after the operation. The wound was opened and the pus was discharged. A subcutaneous lavage of the wound was continued. Purulent exudate had been discharged from the lower end of the wound and a fistula was formed from the pubic bone to the lower end of the wound. She had mild tenderness at the pubic bone, and gradually showed a gait disturbance due to the pelvic instability.
Three months after the initial operation, she was introduced to our department to treat purulent exudate discharging from the fistula. Laboratory values revealed mild anemia (Hb 10.5 g/dl) and malnutrition (Alb 3.1 g/dl). WBC and CRP were within normal range. Bacteriological findings from the pus showed Enterobacter aerogenes and MSSA. Plain radiograph of the pelvis demonstrated severe atrophy and irregularity of the cortex of the pubic symphysis ( Fig. 1 ). CT and MRI revealed that osteolysis, strong irregularity of pubic symphysis, fistula and abscess extended to the back side of the pubic symphysis and fluid collection around the wound (Fig. 2) .
The definitive diagnosis of pubic osteomyelitis caused by the postoperative wound infection was made. At first, the patient received oral antibiotics based on the bacteriological findings and a drainage tube was inserted into the fistula to attempt healing by negative pressure. The amount of pus discharged from the fistula was approximately 20 ml in a day; however, the wound did not heal for two weeks. Therefore, an operation with debridement of the pubis with curettage was performed.
In the operation, the fistula was completely removed and the pubic symphysis was exposed. Debridement of sequestra, curettage of pubic symphysis and lavage of the abscess cavity were carried out. During the operation, the fistula was firmly adhered to the bladder wall; therefore, a partial bladder resection was required. A cement spacer containing an antibacterial agent was placed in the pubic symphysis aiming to maintain the stability of the pelvis.
Following the operation, intravenous cefazolin was given for 5 days followed by oral clindamycin for 28 days. The wound improved promptly and she was discharged on postoperative day 27 without any postoperative complications. Three months after the initial operation, the cement spacer containing antimicrobial agents was removed with an additional operation. Finally, her gait disturbance was resolved and she could walk without any assistance after the surgery.
Discussion
The etiology of the pubic osteomyelitis is hypothesized to be a bone infection resulting from hematogenous spread, direct or contiguous inoculation. Common causes of pubic osteomyelitis are trauma, postoperative complications of gynecology-urology surgery, inguinal-femoral hernia surgery and the influence of adjacent infection foci [2, [4] [5] [6] . Osteomyelitis of the pubic bone is rarely described. In hematogenous myelitis, the incidence of pubic osteomyelitis accounts for less than 1% [1] .
Clinical symptoms of pubic osteomyelitis are fever or pain at the pubic bone. Severe symptoms include gait disturbance or restriction of the movable range of the hip joint, which are induced by the prolonged condition. In study of 100 patients with pubic osteomyelitis, only 74% had fever, 59% had a painful gait and 45% had pain with hip motion [7, 8] . However, pubic osteomyelitis does not show the findings of typical acute supprative osteomyelitis. The reasons are, perhaps, the deep location of the pelvic bone and limitation of its motion [9] .
Hematological findings were also nonspecific. The values of leukocyte, ESR and CRP, as inflammatory markers, were elevated in only 35% of patients, but are not specific for this disease [7] .
Therefore, it is difficult to make an early diagnosis with clinical symptoms and hematological findings. It is important for early diagnosis to consider the risk factors of pubic osteomyelitis during examination [8] .
Plain X-ray has been used for the diagnosis of osteomyelitis; however, it is not suitable for early diagnosis because the appearance of bone destruction and periosteal reaction occurs 7-14 days after onset [10] . A definitive diagnosis of pubic osteomyelitis is typically made based on an imaging examination. CT and MRI are useful for the definitive diagnosis for pubic osteomyelitis. The sensitivity and specificity of MRI for pubic osteomyelitis is 97% and 94%, respectively [11, 12] . MRI is suitable for the evaluation of soft tissues, and it can clearly distinguish between normal and infected bone marrow. Therefore, MRI can capture the specific traits of pubic osteomyelitis, such as edematous change and the effect on bone marrow. MRI is also superior in evaluating the extent of inflammation or to detect abscess formation [12] [13] [14] . If pubic osteomyelitis is clinically suspected, CT and MRI should be considered
The treatment of pubic osteomyelitis is based on the administration of antimicrobial agents and surgical therapy. Because of the rich blood flow in the pelvis, pubic osteomyelitis often shows spectacular improvement in inflammation with only intravenous antimicrobial therapy. Busto et al. reported that they reviewed seven patients with osteomyelitis of the pubis. Patients received antibiotic treatment for a minimum of three weeks and a maximum of 12 weeks. The response to antibiotic therapy was good in all patients and none required surgical debridement [1] .
Surgical therapy, which includes a large debridement of infected and necrotic tissues, is also recommended. After surgical treatment, intravenous antimicrobial therapy is recommended for a minimum of six weeks and, after that, at least three weeks of orally antimicrobials, especially for pubic osteomyelitis by pyogenic bacteria in the adult patient. [9, 15] .
In our case, a delayed diagnosis and prolonged wound infection resulted in pubic osteomyelitis by direct inoculation of inflammation. The reason for delayed diagnosis is that the patient did not have typical clinical symptoms of pubic osteomyelitis and there are only a few case reports of pubic osteomyelitis caused by wound infection after abdominal surgery. However, CT and MRI study strongly contributed to a definitive diagnosis. Once the diagnosis was made, appropriate antimicrobial therapy and surgical treatment were rapidly implemented, which resulted in improving the patient without any complications of pubic osteomyelitis.
Conclusion
We report a case of pubic osteomyelitis induced by wound infection after surgery for perforated colonic diverticulitis with fecal peritonitis. Delayed diagnosis and prolonged wound infection resulted in pubic osteomyelitis by direct inoculation of the infection. Therefore, we would emphasize that early diagnosis by CT and MRI, appropriate antimicrobial therapy combined with surgical treatment are critical.
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